Synthesis and reactions of 3-cinnamoyl coumarin derivatives with activated nitriles by Miky, J A A & Farrag, A A
Indian Journal of Chemistry
Vol. 36B, April 1997, pp. 357-360
Synthesis and reactions of 3-cinnamoyl
coumarin derivatives with activated
nitriles
J A A Miky* & A A Farrag
Chemistry Department, Faculty of Science (Girls),
Al-Azhar University, Nasr City,
Cairo, Egypt
Received 15 January 1996, revised 24 July 1996
3-Acetylcoumarins (1) react with aldehydes in the
presence of piperidine to form 1-(2(H}-oxo-
l-benzopyran- 3-yl]-3- phenylprop- 2-en-I-ones (2a-o),
Michael addition of 2a-g with 2-amino-l, 1,3-tricyano
propene, cyanoethanoic acid hydrazide, 3-aminopyro-
zol-5-one/3-amino-N- methylpyrazol-5- one/or cyan-




[3,4-b]pyridines (4a-g and 5a-d) and 3-aryl-5-carbox-
amido-4-cyano 1-[2(H)-oxo-l-benzopyran-3-yl]pentan-
l-ones (6a-c).
The 3-substituted coumarin derivatives, have exhi-
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Note
acterial and antifungal activities. For example,
3-acetylcoumarin and chalcones prepared from it
show high antibacterial properties I. This led us to
synthesise some new coumarin derivatives of pos-
sible biological activity.
3-Acetylcoumarin (1 )2 - 4 when refluxed with
aldehydes in the presence of pyridine in ethanol
gave 1-[2(H )-oxo-l-benzopyran-3-
yl]-3-phenylprop-2-en-l-ones5 (2a-o) (d. Table I).
Condensation of 2a-g with 1,1 ,3-tricyano-
2-aminopropene in the presence of piperidine af-
forded the Michael adducts, 5-amino-3-aryl-4,6,6-
tricyano-l-[2(H)-oxo-l-benzopyran- 3-yllhex-5-en-
l-ones (3a-g) (d. Table II) via 1,2-addition to the
double bond.
, Compounds 2a-g when reacted with cyanoetha- ,
noic hydrazide or 3-aminopyrazol-5-one in the
presence of piperidine yielded 4-aryl-
3,3a,4,S-tetrahydro-6 [2(H)-oxo-l-benzopyran-3-
yljpyrazolo [3,4-blpyridines (4a-g) (d. Table Il).
Similarly, compounds 2a-d on reaction with
3-amino-N- methylpyrazole in the presence of pip-
endine to gave 4-aryl-3,3a,4,5-tetrahydro-6-[2
(H)-oxo-l-benzopyran- 3-yl]-2-methylpyrazolo
[3,4-blpyridines (5a-d) (d. Table III).
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·Compounds were crystallized from ethanol














































































Compounds 2a-c on refluxing with cyanoaceta-




The structures of all these newly synthesised
compounds were established on the basis of their
elemental analyses (Tables l-Ill) and spectral data.
Experimental
All melting points are uncorrected. IR spectra
in KBr were recorded on Unicam Sp 1000 spec-
trophotometer and IHNMR spectra in CDCl3 or
DMSO on a varian EM-360-60 MHz or EM
390-909 MF2 spectrometer.
Preparation of 1-[2(H)-oxo-l-benzopyran-3-
yl]-3-phenylprop-2-en-l-one (2a-o). A mixture of



























































dine (1 mL) in ethanol (50 mL) was refluxed for 4
hr, cooled and the solid separated was crystallized
from the suitable solvent to give 2a-o as yellow
crystals. All compounds did not give colour reac-
tion with aqueous ferric chloride solution, but
2d,21 and 2m gave reddish orange colour (cf.
Table I).
2a; IH~MR: 3.75, 3.85 (s,3H each, 2 x OCH3),
6.4, 6.55(d, J= 7.0 Hz, 1H each, CH = CH), 7.25-
8.15 (m, 7H, ArH), 8.45 (s, 1H, H-4).
2i; IHNMR: 3.45 (s, 3H, OCH3), 5.6, 5.9
(d,J= 7.1 Hz, 1H each CH = CH), 7.85-8.40 (m,
8H, ArH),8.55 (s, 1H,H-4).
2d; IHNMR: 6.15-6.35 (d, J= 7.0 Hz, 1H each,
CH=CH), 7.7-8.2 (m, 8H, ArH), 8:85 (s, 1H,
H-4), 11.4 (s,lH, OH, exchangeable with D20.
Preparation of 5-amino-3-aryl-.4,6,6-tricyano-l-
[2 (H)-oxo-1-benzopyran- 3-yl]-hex-5-en-1-one
(3a-g). To the mixture of 2a-g (0.01 mole) arid
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Table II-Physical data of compounds 3a-g and 4a-g
Compd R m.p. Yield Mol. formula Found % (Calc.)
·C (%) (Mol.wt)
C H N CIJBr S
3a 2,4-(OCH3)2C6H3 >280 70 C26H20N40S 66.42 3.90 12.00
(468) (66.67 4.27 11.97 -)
3b 4-N(CH3)2C6H4 >280 70 C26H21Ns03 69.40 4.30 15.20 -
(451) (69.18 4.66 15.52 -)
3c 4-CI-C6H4 235 65 C24HIsN4CI3 65.30 3.40 12.80 7.80
(442.5) (65.16 3.39 12.67 7.92 -)
3d 4-DH.C6H4 255 65 C24HI6N404 68.00 3.80 13.10
(424) (67.92 3.77 13.21 -)
3e 4-Br.C6H4 280 65 C24HISN4Br03 58.10 3.04 11.60 16.0
(486.9) (58.42 3.04 11.36 16.22 -)
3f 2-CI-C6H4 243 65 C24HlsN4C103 65.20 3.30 12.91 8.2 -
(442.5) (65.16 3.39 12.67 7.92 -)
3g· 2-C4H3S 240 60 C22HI4N403S 64.00 3:5'0 13.80 7.5
(414) (63.77 3.38 13.53 7.72)
4a 2,4-(OCH3)2C6H3 -260 65 C23HI9N30S 66.10 4.50 10.00
(417) (66.19 4.56 10.07
4b 4-N(CH3)2-C6H4 230 70 C23H20N403 69.10 5.20 14.11
(400) (69.00 5.00 14.00 -)
4c 4-CI.C6H4 290 60 C21H14N303C1 64.50 3.70 10.40 9.00 -
(391.5) (64.45 3.58 10.74 8.95 -)
4d* 40H.C6H4 220 70 C21HISH304 67.60 4.20 11.0 -
(373) (67.56 4.02 11.26 -)
4e* 4-Br.C6H4 250 65 C21HI4N3Br30 57.60 3.10 9.30 18.5
(435.9) (57.80 3.21 9.63 18.35 -)
4f 2-CI.C6H4 225 60 C21HI4N303S 64.50 3.70 10.40 0.00
(363) (64.45 3.58 10.74 8.95 -)
4g 2-C4H3S 240 65 CI9H13N303S 63.00 3.60 11.50 9.00
(363) (62.58 3.58 11.57 8.82)
*Compounds were crystallized from acetone.
Other compounds wre crystallized from butanol
Table Ill-Physical data of compounds 5a-d and 6a-c
Compd. R m.p. Yield Mol. formula Found % (Ca1cd)
·C (%) (Mol.wt)
C H N CI S
5a 2,4-( OCH3 hC6H3 230 65 C24H21N30S 66.72 4.80 9.50
(431) (66.82 4.87 9.35
5b 4-N(CH3hC6H4 >280 70 C24HnN403 69.70 5.40 13.30
(414) (69.80 5.31 13.50
5c 4-C1-C6H4 >280 65 CnH16N304C1 65.30 3.72 10.41 8.82
(421.51) (65.18 3.95 10.37 8.64 -)
5d 4-0H-C6H4 >280 65 CnH17N304 68.11 4.50 10.99
(387) (68.21 4.39 10.85
6a 2,4-(OCH3)2,C6H3 >280 70 C23H21N206 56.26 4.88 6.75
(421) (65.55 4.98 6.65
6b 4-N(CH3h-C6H >280 65 C23H21N304 68.29 5.33 10.31
(403) (68.48 5.21 10.4
6c 4-CI-C6H4 >280 70 C21HlsN204C1 64.23 3.72 7.00 3.80
(394.5) (64.12 3.81 7.12 3.81 -)
All compounds were crystallized from butanol
2-amino-1,1,3-tricyanopropene (0.01 mole) in crystallized from the suitable solvent to give 3a-g
ethanol (20 mL), were added two drops of piperi- (cf. Table II). -
dine and the mixture refluxed for 6 hr. It was Preparation of 4-aryl-3, 3a, 4, 5-tetrahydro-
cooled and the solid obtained was filtered and 6-[2 (ll)-oxo-l-benzopyran- 3-yl]-3-H /
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methylpyrazolo [3,4-b)pyridines (4a-g and 5a-d).
A solution of 2a-g or 2a-d (0.01 mole) in ethanol
(20mL) was refluxed with cyanoethanoic acid hy-
drazide and 3-aminopyrazol-5-one or 3-amino-N-
methylpyrazol-Svone (0.01 mole) in the presence
of piperidine for 6 hr. It was cooled and the solid
obtained was crystallized from suitable solvent to
give 4a-g and Sa-das orange crystals (cf. Table
III).
Compound 4a; tHNMR: 3.45 (d, J= 4Hz,2H,
CH2), 2.8-3.0 (rrt,lH, H-3 of pyridine moiety),
3.65,3.85 (s,6H, 2 x OCH3), 6.5 (d, J= 4 Hz, H-2
of pyridine moiety), 7.4-7.8 (m, 7H, Ar H), 8.2 (s,
1H, NH of the pyrazolone), 8.6 (s,lH,H-4 of the
pyrone ring).
Preparation of 3-aryl-5-carboxamido-4-cyano-
t - [2(H)-oxo- t -benzopyran-3-yl) pentan- t -one
(6a-c). A mixture of 2a-c (0.01 mole) and cyanoa-
cetamide (0.01 mole) in ethanol (20 mL) in the
presence of piperidine (2 drops) was refluxed for
6 hr. It was cooled and the solid obtained was fil-
tered and crystallized from the suitable solvent to
give 6a-c (cf. Table III).
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